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The NationalOiland Hazardous Substances PoUnDaD ContingenCy PIan(NCP)promu1gaIedon March8. 1990 states thatEPAexpects
to use Qtreaunent to address the principal threats posed byasite. whelever praclk:ablc"and"engineeringcontrols. such as containment,
fOf, waste that poses a relatively low long-term threat." (40 CPR Seclion 3OO.43O(aXIXiii).) These expectations. d~rived from the
mandates ofCERCLA § 121 and based on previous SuperfWld experience. wei'edeve1oped as guidelines 10 communicate the types of
remedies that the EPAgenerally anticipates to find appropriate for speeifictypes of wastes~ Although remedy selection decisions ace
ultimately site-specific detenninations based 00. an analysis of remedial alternatives usingl.he nine evaluation criteria. these
expectations help to streamline and focus me remedial investigation/feasibility study (RIIFS) on appropriate waste management
options: Tbis guide explains considerations that should be taken into a~ouat in categOrizing waste for which treatment or
cootainment geDerally will be suitable' and provides definitions, examples, and ROD documentation requirements related,to
waste tbat constitute,a principal or low level threat. EPA makes this categorization of waste as principal or low level threat waete
after deciding whether to take remedial action at a site. The "Interim Final Guidance on Preparing Superfund Decision Documents."
(EPA/624/1·87/90. October 1990) and "A Guide to Developing Superfund Records of Decision" (Publication 9335.3~02FS-I. May
1990) provide ,additional infonnation on ROD documentation.

NCP Expectations

EPA established general-expectations 'in the NCP ,(40 CFR
300;430(a)(1)(iii» to infonn the public ofthe types ofremedies
that EPA has found to beappropliate for certain types ofwaste
in the past and anticipates selecting in the future. These
expectations (see' Highlight I) provide a means of sharing
collected experience to gui.de the development of cleanup
options. They reflect"EPA'oS beliefthat cel,1ain sourcematerials
are addressed best through treatment because of technical
limitations to -the long-term reliability of containment
technologies. or the serious consequences ofexposure should
are1ease occ,ur. Conversely. these expectations also reflect the
fact thatother source materials can besafely contained and that
treatment for all waste wiUnOl be 8ppropriate or necessary to
ensure protection of human heaith and the environment. nor
cost effective.

IdentifYing Principal and Low lE!vel
. Threat Wastes

The conceptofprincipalthreat waste and low level threat waste
asdeveloped by EPA in the NCP Is to be applied on a site~

specific basis when characterizing SOUrce materiaL "Source
material" is defined as material' that includes or contains
hazardous substances. pollutants or contaminants that act as a
reservoir for migration of contamination to ground water. to
surface water. to air. or acts as; a source for direct exposure.

HIGHLIGHT 1: NCP expectations
Involving Principal and Low Level
Threat'Wastes

EPA expects to:

l. Use treatment to address the principal threats
posed by·a site, wherever practicable.

2. Use engineering controls. such as containment.
for wastes that pose a relatively low long-term
threat or where u;eaunent is impracticable.

3. Use a combination of methods. as appropriate. to
achieve protection of human health and the "
environmenL In appropriate site situations.
tleatmenl of principal threats posed by a site, ,
wilh piority placed on treating waste that is
liquid. bighly toxic or bighly mobile, will be
Combined with engineering conttols (such as
conwnment)and ilistitutional conttols. as
appropriate. fur rreatment residuals and untreated
waste.

4. Use institutional controls such as water use and
deed resttictions to supplement engineering
controls as appropriate for short- and long-tenn
management to prevent or limit exposure to
hazardous substances.
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Contaminated ground water generally is not considered to be a
source material although non-aqueous phase liquids (NAPLs)
may be viewed . a s source materials. The NCP establishes a
different expectation for remediating contaminated ground
water (i.e ., to return usable_. ground waters to their beneficial
uses :in a time frame that is :reasonable given the particular
circumstances of the site) . Examples of source and non-source
materials are providedd in Highlight 2 .

HIGHLIGHT 2: Examples of Sourceand Non-Source Materials
Source Materials

drummed wastes
Contaminated soil and debris

•

	

"Pools" of dense non-aqueous phase liquids
(NAPLs) submerged beneath ground water or ..in fractured bedrock

•

	

NAPLs floating on ground water
Contaminated sediments and sludges

Non-Source Materials
•

	

Ground waterSurface water
•

	

Residuals resulting from treatment of site
materials

Princinal threat wastess are those source materials considered to
be highly toxic or highly mobile that generally cannot be
reliably contained or would present a significant risk to human
health or theenvironmentshouldexposureocctur . They include
liquids and other highly mobile materials (e.g ., solvents) or
materials having high concentrations of toxic compounds . No
"threshold level" of toxicity/risk has been established to equate
to "principal threat ." Howevez, where toxicity and mobility of .
some materialcombinetoposeapotentiairisko€ lOr3orgreater,
generally treatment alternatives should be evaluated .
Low level threat wastesarethoese, source materials that generally .
can be reliably contained and that w "uld'present only a low risk
in the event off release . They include: source materials that
exhibit low toxicity, low mobility in the environment,- or are
near health-based levels.
Determinations as to whether a source material is a principal or
low level threat waste should be based on the inherent toxicity
as well as a consideration of the physical state of the material
(e.g., :liquid), the potential mobility of the wastes in the particular
environmental setting,and the lability and degradation products
of the material . However, this concept of principal and low
level threat waste should not necessarily be equated with the
risksposedby site contaminantsviavarious exposure pathways .
Although the characterization of some material as principal or
low level threats takes into account toxicity (and is thus related
todegmeofriskpDsodassumingexposureoccurs) characterizing
a waste as a principal threat does not mean that the waste poses
the primary risk at the. site. . For example, buried drums leaking

solvents into ground water would be considered a principal
threat waste, yet the primary risk at the site (assuming little or
no direct contact threat) could be ingestion of contaminated
ground water, which asdiscussed above is not considered to be
a source material, and thus would not be categorized, as a
principal threat.
The. identification of principal and low level threats is, made on
a sie-specific basis. In some situations site wastes will not be
readily classifiable as either a principal or low level . threat
waste, and thus no general expectations on how best to manage
these source materials of moderate toxicity and mobility will
necessarily apply. [NOTE: In these situations wastes do not
have to becharacterizedas eitheroneor theother . The principalthreatllow level threat waste concept and the NCh expectations
were established to help streamline and focus the remedy
selection process, not as a mandatory waste classification
requirement-]

HIGHLIGHT 3: Examples of Prir :ipal
and Low Level Threat Wastes

Wastes that. generally will be considered to constitute
principal threats include, but are not limited to :

• Liquids - waste contained in drums, lagoons or
tanks, freeproduct(NAPLs) floatingon orunder
groundwater(generally excludinggroundwater)
containing contaminants of concern .

• Mobile source material - surface soil or
subsurface soil containing high concentrations
ofcontaminantsofconcem thatare(orpoientially
are) mobile due to wind entrainment,
volatilization (e.g . . VOCs), surface runoff, or
sub-surface transport .

• Hinhlv:joxic source material,- buried drummed
non-liquid wastes, buried tanks containing non-
liquid wastes, or soils containing significant
concentrations of highly toxic materials .

Waste that generally will be considered toconstitute low
level threat wastes include, but are not limited to:

• Non-mobile con-ninated source material of
lpwtomoderatetoxicity-Surfacesoilcontaining ,
contaminants of concern. that generally are
relatively immobile in air or ground water (i .e ., .
non-liquid, low volatility, low leachability
contaminants such as high molecular weight
compounds) in the specific environmental
setting .
Lowtoxicity sourcem=Uid -soilandsubsurface
soil concentrations not greatly above reference
dose levels or that present an excess cancerr risk
near the acceptable risk range .
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ContaminaLed ground \Vatu generally is not considered lObe a
SOUfCe material although non-aqueous phase liquids (NAPLs)
-may be viewed as soUn:e materialS. The NCr establishes a
different expeaaboci for remediating oonwninated gromd
water (Le., lO return usablc>ground waters ID their bcneftcial
uses.in a lime~ that is'reasonable. given me particular
circumstances of the sice). Examples ofsource and non-source
materials are provided in Highlight 2.

HIGHLIGHT 2: Examples of Source
. . and Non-Source Matenals

Source Materials

Drummed wasce.~

•- Contaminaled soil and debris
"Pools" ofdense non-aqueous phase liquids
(NAPLs) submerged beneath "ground water or
in ftactured bedToct
NAPLs floating on ground waler
Conwninau:d sediments and sludges

Non-Source ""tcrials

Ground water
Surface walei'
Residuals l'e$wting from tteaUJIeflt of sile '
materials

prinsjrw) Ibrrat w,neare diose~emakrials consiooUllO
be highly toJ;ic or highly mobile that generally cannot be
rdiably conlained or would presenta significant risk to human
healtbortbeenviroomenlsbouJdexposureoccur. They include
liquids and other highly Mobile' martrials (e.g., solvents) or
materials baving high concemratiOOs of toxic Compounds. No
"URshokllever of toxicity/risk has been established to equate
to "principallhrtaL~ HoWcvet. where toxicity and mobility of
source rI1aIerialcombinetopose:i.potential risk of 1(0),otgrear.er.
generally tttatment altemaUve!I should'be evaluated.

! .qw level tm'wgsltlS~ thooo sourcematerials that generaily
can be reliably oontaiitedanttWt!- ':'!ukl'ptesentonlyalow risk.'
in the event of release. They include source materials thai.
~ibit low toxicity, loW mobility in the environment. or are
near healch-basod levels.

Detenninationsas 10 whether a source macerialis a principal or
"low level \hreaI waua dtouid be based on the inherent tl:)licity
as weU as a~n of the physicaJ state of the m81qial
(e.g.•J.iquid), thepotential mobilityofthe wastes in the particular
environmemaJ.seuing,and the lability anddegncuion produCts
of me material. However. unsconcepl of p~cipal and low
level threat "'isle shoWd DOt "necessarily be equated with 'the
ristsposedbysilCcOntlmlnanciViavari9USeIposurepathways.
Although the characterization ofsome mawiaI as principal or
low level threaIs lakes inaoaccounuoxicity (and is thus related
IOdegreeofriskposedassumingexposurecccurs).char3c.seri2ing
a waste as aprincipal threat does not mean Lhatthe waste poses
the primary risk at the,site. For example, buried drums leaking

solVents into ground water would be considered a principal
threat waste. ytl the primary risk al lh~ SilC (assllrrii"g little or
no direcl Contacl thrcal) could-be ingestion of contaminaled
gro'und Wa1er: which as discussed abOve is not considered to be
a source nweriaI, and thus would not be ca«:gorized. as a .
principii thrtaL

. The, identifICation ofprincipal and low levellhreats iS,made on
a site-specifIC basis. In some situations Site wastes will not be
readily classifiable as eilher a principal or low level lhrcal
waste. and thus 00 general ex pectalions on how bemomanage
these 'source maleria1s of rnoderaie toxicity and mobilily will
necessarily apply. (NOTE.: In these situations wastes do not

"havewbecbaracterizedaseilheroneortheOlher. ~principal
threarIlow level threal WIlSie conceptand the NCP cxflCCl8tions
~ established EO' help streamline ,and focus the remedy
sek:ctiOO process. not as a f"andalory waste 'classifteation
requirement.)

HIGHLIGHT 3: Examples of Pr'~~lpal .
and low level Threat yYastes

Wastes that gieneraUy will be considered .to coosuwte
prirlcipal threalS include, bUi arc not limited co:

~ - waste contained in dnJms, lagoon.~ or
wW, free product(NAPLs) floatiflgoo or under
groundW3tei(generaJly excludingground water)
cmlaining conlam~nalUS of concern.

MobHs source mgtcrja! • surfa(;C' soil' or
"$lIbswfaee soil concaining high concentnltions
ofcontarninaolsofconcemmatare(orpoleQtially
are) mobile· due 10 wind entrainment,
'volatilization (e.g.• VOCs), surface runoff, or
sub-surface tranSJ)Of1;

Hjghly;pxic soorce maWI- burieddrummed
non.liqutd wastes, buried tanks conwning non·
liquid WISICS, or soils containing signirlcant
concenualions of highly roxie materials.

Wasle thalgeneraUy wiu beeoniideredIOconstiune low
levellhreal~ iflCtode. blll ate'l\()( limitro 00:

NQO:Plubile COP,o...,in"M source maleriAI of
lQwoor!l!'X1UmIQxicgy.Swf~soit coruaioing .
contaminams of concern ~t gcnerally are
rdilively immobile in air or ground waler(i.e.; "
non-.liquid. low'volatility. low leachability
centaninants such as, high molecUlar weight
C()mpounds)' in the specine environmental

. ...,;"g.

,I,pw1m jcib'SOUn;e!D3U'irig17soiland subsurface
soil concentrations~ grially above'reference
dose tevelsor dUll sesent an excess cancer risk
~ the acceptable ri5k range.
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Examples of principal and low level threat wastes are provided
in Highlight 3 .

Risk Management Decisions fo .
Principal and Low Level ThreatWastes '

The categorization ofsource material as a principal threat
or low level threat waste, and the expectations regarding
the use oftreatment and containment technologies follows
the fundamental decision as to whether any remedial action
isrequired ata site. These determinations,and the application
of thee expectations, serve as general guidelines and' do not
dictate the selection of a particular remedial alternative . For
example, EPA'sexpenence hasdemonstratedthathighly mobile
wastes (e .g ., liquids) are difficult to reliably contain andthus .
generally needto be treated . As such;EPAexpects alternatives
developed . to address highly mobile material to focus on
treatment options rather that containment approaches,
However, as stated in the preamble. to the NCP (55 ER at 8703,
March 8,1990), there may be situations where wastes identified
as constituting a principal threat may be contained rather than
treated due to difficulties in treating the wastes. Specific
situations that may limit the use of treatment include : .

Treatment technologies are not technically feasible
or are not available within a reasonable time frame ;,

•

	

The extraordinary volume of materials or
complexity of the site make implementation of .
treatment technologies impracticable ;
Implementation of a treatment-based remedy wouldresult in greater overall risk to human health and
the environment due to risks posed to workers or
the surrounding community during implementation ;
or .

•

	

Severe effects across environmental media .
resulting from implementation would occur .

Conversely, them may be situations where treatment will be
selected for both principal threat wastes and low level threat
wastes . For example, once a decision has been made, to treat
some wastes (e .g., in an onsite incinerator) economies of
scale may make it cost effective to treat all materials
including low, level threat wastes to alleviate or minimize the
need for engineering/institutional controls .
While these expectations may guide the development of
appropriate alternatives, the fact that a remedy is consistent
with the expectations does notconstitute sufficient grounds for
the selection of that remedial alternative. The selection of an
appropriate waste management strategy is determined solely
through theremedy selection process outlined in the NCP (i .e. .

3

all remedy selection decisions are site-specific and must be
based on a comparative analysis of the alternatives using the
nine criteria in accordance with the NCP). Independent of the
expectations, selected remedies must be protective, ARAR-
compliant, cost-effective, and use permanent solutions or
treatment to the maximum extent practicable . Once the final
remedy is selected, consistency with the NCP expectations
should be discussed as part of the documented rationale for the
decision .

Declaration
The"Description of the Selected Remedy" section should. note
whether the remedy is addressing any source materials that
constitute, "principal" or "low level" threat wastes, or both .
The"Statutory Determinations"section shoulddiscuss how the
selected remedy satisfies the statutory preference stated in
CERCLA § 121 to select remedial actions "in which treatment
which permanently and significantly reduces the volume,
toxicity or mobility of the hazardous substances, pollutants,
and contaminants is a principal element ." . In evaluating this
statutory preference, the site manager needs to decide whether
treatment selected in the ROD constitutes treatment as a major
componentof the remedy forthatsite . Remedies . which involve
treatment of principal threat wastes likely will , satisfy the
statutory preference for treatment as . a principal element,
although this will not necessarily be true in all cases (e.g . . when.
principal threat wastes that are treated represent only a small
fraction of the wastes managed through containment) . Ground
water treatment remedies also may satisfy the statutory
preference, even though contaminated ground water is not
considered a principal threat waste and even though principal
threat source material may not .be-treated .
Decision Summary
The "Decision Summary" of . the ROD should identify those
source materials that have been identified as principal threat
and/or low level threat wastes, and the basis for these
designations . These designations should be provided in the
"Summaryof SiteCharacteristics" section as part . of the.discussion focusing on these source materials that pose or
potentially pose a risk to human health and the environment. In
addition, . the"Description of Alternatives" and the "Selection
of Remedy" sections should briefly note how principal and/or
low. level threat wastes that may have been identified are being
managed .
The "Statutory Determinations" section of the ROD should
include a discussion of howthe statutory preference for treatment
as a principal element is satisfied or explain why it is not
satisfied, stating reasons in termsof the nineevaluation criteria .

ROD Documentation
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~lesoCprinCipal and 'ow level dual wastes are provM1ed
in Hi:£hlight 3.

Risk Management Decisions fo.
Principal and low levellllreat

Wastes .

lJae cateeoriution ofso.ret mattrial ua principal threat
or low ltvel tbreat waste, alld tbe npedadoos regarding
tbe aSf: of trea.e-t aDd c:O!'tainmat t~baololies rolIP-'s
tbt fu.Ddaaieotai. ckdsioa.as to wbetlw!r any nmedill action
is req.irtdatasite. The.lcdctcrminations.,and the application
of the expeaations. se:r.oe as general guidelines and" do noc.
diccale~ seJectioo of a panicuJ.- remedial aJtcmative. For
enmple.EPA•sexperienc:ehasdemonsttaltdthathighly mobi5e
wasICS (e.g.• liquids) are difficult lO n:liably cooWo and'thus
ge:oeraJlyneedlObetreaSCd. Assuch."EPAexpeeuallemaDves
devdopcd 10 address bighly mobile ..-w 10 locus 00
treatment optiOns rather that conlainmeat approaches.

However, as stated in the preamble to the NCP (55 .EB.at8703,
March 8. 1990). there may besituations where wastes identified
as cQClstiuJling a principallhreal may be cootained rather lhan
treated du~ 10 dirticultieS in ~ng the Wasles. Specific
siwations lhat may Iimillhe use d treatment include:

Treatment k:chnok>gies are not rechnically feasible
Dr ate 001. availat:lie widlin a reasonable time frame:·

The emacntiiwy volume of materials or
canplexity of the site make implementalion of
tn:aImcnl~iesim~1e;

lrnp1cmentalion of a tttatmenl-bascd remedy woukl
restlll in greater overall risk to hOOlan health and
the envi.rQnmem due to risks posed 10 workers or
~ surrounding community duriRg implemental'on:
Or.

Severe e((eccs across environmental media
resulting from implemef\l.4tiOn \ItIOUtd occur.

ConverscIy, lbcre may be siu.ooiu where treaUnCnt will be
selected fOr bodt princiP.allhrcal wastes and low levellhreal
wastes. FOI" examp&e. once • decision has been made10 utal
some was&es (e.g., in an Oosile incinera!OJ') econoraies of
scaJe may mate it COSt. effective to treat aU malCrials
includirig low level tIuea1 wasltS to alleviate or minimize the
need. f(W' engii.eenDatmstilutional controls. .

While these expecwionS may guide the d.cvelopment or
appropriale allCm8tivc:s, the (act that a ,remedy is consistent
with the exptC:LaS:ionsdoesnOl<:onsututesurf.lCientgrounds for
the selection or that remedial alternative. The selection of an
appropriate waste managemeill straiegy is detennincd solely
through then:mody.sdecbcm processoulHned in the NCP (i.e.•

l

aU remedy se~ dccistoos are site-specifIC and must be
based 00 a comparative analysis of the alternatives using the
nineciiteria in accordance wilh theNCP). Inde~afme
e'penattons. sdeclCd remedies ml,lSl be proteCtive. ARAR·
compliant, COSHffective• .and use permanent solutions or
aeatmeDt 10 the maximum eX!mI pncticable. Once the fmal
remaly is se1ecled. consistency wilh the NCP expectations
should be dUcu.ssedas part of thedocwnented rationale for the
decision. .

ROD Documentation

Qeda@ljpn

The"Pcnin'ioo r(the Sek&wt Remedy" $OClionsbouJd note
~ the n:medy is addressing any source materials that
cc:mb1Ule.~" or "low level" dreal wastes,.or both.

The"SIBU!w QMamioatiom"sectionsboulddiscusshow the
selected remedy satisflCS the: StatblOl'y ~ference stated in
CERCLA §t2110 select remedial actions "in which treatmem
which peimanenLly and significantly reduces the volume.
toxicity or mobility of the hazardous substances. polllIlaJ1ts.
and c.ontaritinams is a principal elemenL" In evaluating this
SWUlOry preference. the site manager needs to decide whether
treaUnent selected in tIlc'RQDCOftSlitw:s rreauncot.as a major
componentofthe remcdYfor thalsite. Remedies ....itich involve
treaIIloent of-principal thn:ar. 'N1SlCS litdy will" satisfy 1he
stalaCOry preference for trt:atmenl as a principel dmleOl,

aldoIgh this will DOlnocessarily beaUt in all cases (e.g.• when
principallhn::at was&cs that .-e treaICd represc:al only a small
f"ncOoo 01 the wastes manaBCd dtrough concainment>- Ground
witer treatmenl remedies also may saUsfy the statutory
pcererenee. even thpugh coocamiDated ground walei' is nOl.
cmsideted a principal threal waste and even though principal
threat source material may IlOt.be·uea1ed.

Doci5!po Surrvnary

The -QecisiQn Summary· of the ROD should identify those
source materials that have"been identiftcd as principal threat
and/or low level threat wastes.··and the basis ror these
dc::sisnalions. These dcsipatims should be provided in the
"SIIm·mary of Si'C- Cbararmsp- section as part _or the
di.tcussion roc:uinl on Ihesc~ ml1Ciials that po3C or
poten1ialJy pose a risk tobuman hmlth IIld theenvironmenl In
addition.. lbe "Penin'im of AkCUllliyes" and the "$e!p;;tio!!
of Rmv;dy" scc.tions should brieRy note how princ.ipal9lld/or
low level thteal wastes that may have been ideIItirlCd, are being
managed.

The "Slab!Jgry J)eti;nniMtioos" -section or dt~ ROD should
includeadi.scl*SS~ofhow ttsescattnory prt:(erence rortteaone;nt
as a principal element is satisfied or explain why il is OOl
salisfJOd,statirig reasons in IeCmsofthe nineevalualion criteria.



NOTICE: The policies set out in this memorandum are intended solely as guidance . They are not intended, nor can they be
relied upon, to create any rights enforceable by any party in litigation with the United States . EPA officials may decide to
follow the guidance provided in this memorandum, orto act at variance with the guidance, based on an analysis of specific
site circumstances. The Agency also reserves the right to change this guidance at any time without public notice.
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